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Looking Back to Now 

Wes Jackson 



The year is 2>.., ■'■'■ »'ilh ■ heightened 

consciousness. People everywhere— on fauns, in 
villages, and in cities— have sustuin.il,! > as their 
central paradigm. They think frinhallv -id act lo- 
cally. Regional semi-self-sufficiency is emphasized 
but the piivciplei of the New Age farmers aie the 
same from New England to Southern California. 
Our Utopian farm is in Kansas, below the 39th 
parallel and easi of the g8ih meridian. The aiea 
averages about 28 inches of rainfall each year, but 
the evaporation is in excess of rainfall. This is 
farming country that before being plowed more 
than a century ago was biotically rich Stories 
handed down through the grandparents tell school- 
age children how the breaking of this virgin sod 
sounded like the opening of a zipper A few miles 
east is the western edge of the vast Tallgrass Prai- 
rie, dominated by such species as big bluestem. 
Indian grass, and switchgrass. Scarcely 30 miles to. 
the west are the mixed prairies dominated by 
bluestem and sideoats grama. 

Because of the minimal landscape relief, the 
Great Plains is one of the few regions where it 
makes sense to divide the land into One-mile- 
square parcels. A road surrounds almost every 



square mile. I his is a land tli.n alici the "G1e.1l 
Plowing" in the early 1900s supported such high 
producing annual crops as wheal, soiglnini, iniiu, 
and Mtybeuns. Between then and ii)i|ip 'ml)' native 
pastureland and roadsides carried the- principal 
grasses that were characteristic of the region before 
the Europeans arrived. Even so, this prairie, mostly 
because of forced grazing, had long since lost 20 
or 25 native prairie species. What was left was not 
prairie but grassland. During most ol the last cen- 
tury, wheat was an important export crop foi the 
region; we are fortunate that even inoic grassland 
wasn't plowed. Cliuich leaders, farmcis, and grain 
men had said that we must sell giain to Iced a 
hungry world It was mostly a moral veneer over 
a basically economic consideration, but it was enough 
10 discourage the initial development of mixed 
perennials Traditional crops were proven pro- 
ducers regardless of their tremendous toll 1111 finite 
energy resources, soil, and, for western coin grow- 
ers, fossil gmuiid water. 

But now in 2030 the settlement pattern differs 
drastically Irom what it was in iijHo. In this im- 
mediate area, each family lives on 160 acres, or 
four families per square mile (640 acres). The 
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anothet in .< rhythm thai does not jeopardize flow- 
enng and seed let. Most gracing does occur in 
areas thai produce seed foi human consumption, 
but certuinpolyctiltures are grown foi the livestock 
exclusively. A Few weeks before slaughter buffalo/ 
l>"i graze on mixed perennials thai are setting 
seed. This is i weak simulation of the feedlot of 
formei limes. No hay is hauled to the barn for 
winter reeding, foi there is no barn. Some of the 
hay is windrowed with a side-delivery rake and is 

left, bul mpsi raked hay is rolled into I ,ooo-i,2oo 

pound bales and remains in the field This system 
reduces the need to ipend time and energy moving 

ha) and manure, and the nutrients are left where 
ihey aic most useful 

The movement of livestock on the farm turns 

""i 10 u critical. In natural ecosystems there were 

no fences. Even though we are forced to use fences 

i I'm .ill mil livestock, out management program 

) recognizes thai annual wastes on I 1 ' ■ . 
tribute to the numb structure of the soil as men- 
lioned earlier, which allows the soil to release nu- 
trients slowly while holding moisture. 

Many of the problems caused by fanning tech- 
niques ol the i olios and i 97 os have been solved 
in this new era Seedbed preparation occurs mostly 
where the few acres of annuals are grown, and 
since ullage has been dramatically reduced, soil 
loss is almost nonexistent. Silting of streams is 
minim.,!, and more Species and larger populations 
of fish thrive in the waterways Enerev-exnenW 

terracing is no lo,. 6 ,., .., tsar) d" where 

i net k dams and *v " ... ,,i ponds exist, they serve 
the farmer mostly as pools for catfish culture. Ir- 
rigation is irdii.ed, loi the perennial polycultures 
slow the watei so thoroughly that hundreds of 
thousands ol springs throughout the country have 
l». n reborn Fertilizer application is minimal be- 
cause the diversity of crops has maintained a better 
nutrient balance with less nutrient runoff. The 
recordbl caking fish kills of the last century due to 

fertilize! and feedloi runoff are now only part of 
the legends about our unenlightened grandpar- 
ents. Weeding is essentially a thing of the past. 



except in gardens and where annual monocultures 
are grown. Pesticide application is almost non- 
existent because of both polyculture and a broader 
genetic base in our ciops. A broader genetic base 
in livestock and the demise of high-density fecdlots 
have made the use of antibiotics for livestock sel- 
dom necessary. The lire of farm machinery has 
increased by a factor of 16 in the last 50 years All 
or these changes have resulted in a drastic cm in 
energy consumption foi farm production. 

The major changes began to surface during the 
19805. when a few young agricultural profession- 
als, having adopted a sustainable agriculture as 
their paradigm, looked for the sustainable alter- 
natives rather than placing their bets on corpo- 
rately controlled agriculture. In many respects, 
Ihey were the true heroes of the era. Some look 
ihf theory of the quantitative gene developed dur- 
ing the igfios and, using it along with the known 
nines ol Hybrid vigor, made repeated break- 
throughs in new crop development. 

There was a unifying theme from Massachusetts 
to Kansas to California. People recognized that in 
the long run, and often in the short run, land is 
the determining fauoi Citizens sought to meet the 
expectations or the land and to look at the natural 
ecosystems or different regions as the tanrlards 
against which to judge their agricultural oractices 
Suddenly, as is so often the case with profound 
Statements, there was a new meaning to the words 
ih.ii Thoreau had uttered from the Concord Ly- 
ceum in the mid- 1800s: "In wilderness is the pres- 
ervation of the world." The policymakers began 
to take seriously the prediction of Charles Lind- 
berg; "The human future depends on our ability 
to combine the knowledge or science with the wis- 
dom or wildness." When this concept was applied 
to our (arms, they became waterproof diversified 
family hearths. Our fields are no longer vulnera- 
ble, oil-hungry monocultures, although they are 
not wilderness cither, lint without wilderness, we 
would not have developed a sustainable agriculture 
and culture. 



llie expectations or the land A pluralistic society 
does no. preclude the possibUky or holding a com- 
mon allegiance. 

Neither does pluralism mean that certain pal- 
,erns or both young and old cannot be s.m.hu 
everywhere. Throughout the country, older peo- 
ple have the option or living in the village bu 
their presence .s cherished on the fern, Nearly all 
have chosen .0 live in the village, bti most return 
10 the farm daily to assist their families and neigh- 
bors in various chores. These are the people who 
play the most important part ... the children s 

education. 

Most communities now emphasize the value ol 
history, and history becomes more real when adults 
tell personal stories that link the past to the prcs^ 
-e.,1 The stories are about heroes, the prophets of 
the solar age, and the pioneers in the era of de 
centralization anrl land resettlement, and villain* 
who were responsible (01. chemical contamination 
\f the land and its people The older people .e., 
c.r a past in which nuclear power was tried, dis- 
covered to be filled with un.esolvahle uncertainties, 
and abandoned Many or these older people lived 
during what is now called the "Age or the Ret 
ognition or Limits." These for.nei doom-watching 
pioneer* were like the children ol Israel who had 
craped the grasp of the Egyptians and then wan 
dcred in the wilderness for 40 years, saddled with 
their own slave mentality, watting lor a new gen- 
eration of free minds to develop and be fit for hie 

,„ UM u scd land." Many or the pioneers have 

rcdiiii) uu.n.iied their earlier addiction to all the 
consumer products or affluence, and work hard 
at teaching their young the true source T susic- 
nanc- -•"! health— the land. They are living re- 
ndnders that this sun-powered civilization has ar- 
rived as the result or nothing less than a religious 
reformation. 

The strong new land ethic has resulted in a dif- 
ferent concept or land ownership Under the land- 
trust system, land is not owned by individuals in 
the same sense that it was 50 years ago. Never- 
theless, it can be passed on from one generation 
to the next, and people have a strong sense ol 
ownership. They cannot do exactly as they please 
with the properly. They cannot willfully pollute 
it with toxic chemicals, sell it ofr for housing de- 
velopments, or in any way speculate with it. Such 
wasteful exploitation discounts too much of the 
future. Activity that is potentially destructive is 
prohibited by a board of nonfarming elders from 
the village and two from the regional city. Both 
sexes are equally represented. 

On our fai m, the well-insulated house is pai lially 
underground and is equipped with both passive 
and active solar installations for hot water and 



space healing. Though it is 100 percent solar, a 
backup system consisting of a wood burning stove 
is in place. A water-pumping windmill and two 
wind-electric systems provide power lor the farm- 
itead. A combination of technologies from the past 
are appropriate for the farms water system A 
water pumping windmill pumps water, which is 
stored in tanks foi ihe livestock and household 
use. Trenching machines and plastic pipe are used 
to deliver the water wherever needed for human 
convenience. One wind generator takes care or all 
refrigeration needs and simply cools the Ireezei 
and refrigerator when the wind is blowing Since 
the refrigerator itself is the "accumulator," no bat- 
teries are needed. The othei wind-electric system 
consists of an induction motor thai kicks in when 
the output of the wind-powered gene.a.o. is greater 
than the load on ihe service line. The induction 
motor, which is similar to that found on washing 
machines in the 1930s, is plugged into the woli 
receptacle and runs the kilowatt-hou. mete, back- 
ward, giving the farmstead an electrical energy 
credit. A special meter records the numbers ol 
bonis generated. If this household wishes to break 
even on the utility bill, its unit must provide lour 
kilowatts of electricity to a privately owned utility 
lor each one it receives. There is just enough elei 

tricitv generated in the area from both wind and 
low-head hydroelcctiic turbines to supply die needs 
or the countryside, village and regional ciy 1 his 
is because in the last 50 years, sola, power foi 
space and 1...I watei heating has I.e. nine so wide- 
spread. Ill combination witli the appropriate de- 
sign and construction of new shelters, heating 
needs have been met with a modest amount of 
wood, giowu foi the specific purpose ol hacking 
up the solar systems. 

In the 20 acres ol creek bottom land, people 
grow such annual monocultures as wheat, corn, 
rye, barley, and oats. Orchards and vegetable gai- 
dens are near the houses. Canning of gai den prod- 
ucts takes place outside, using energy del ived from 
concentrating collectors. Dried foods take prece- 
dence over canned foods, and root crops are very 
important 

A single solar hog house on wheels is laige 
enough to accommodate no more than 2 sows and 
20 feeder pigs. A similar solar chicken house, sur- 
rounded by a 25 square foot fence a«< noddies 

from 25 to 50 chickens. About hair arc frying 
chickens, which are eaten during the suminet 
months. Unlike the chickens grown in closed con- 
finement 50 years ago, these animals experience 
far fewer tumors, and the yolks of theii eggs arc 
a brilliant gold 

Pigs and chickens "graze" on fresh pasture dur- 
ing the growing season. Their mobile pens art 
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levers operated l>y schoolchildren or grandparents 
from the village The mobile pens allow lor an 
r,, mum of fencing materials. This managed mi- 
g.aiion simulaies the migration of large animals 
in piescitleinent times. Only the breeding stock 
foi pigs, the laying hens, and two roosters arc 
maintained throughout the winter. 

The one large outbuilding is devoted to covering 
the small amount of machinery. The expensive 
equipment consists of a small, multiple-harvesting 
( ombine, a 45 horsepower tractor, and a hay baler. 
I he combine with a 7 foot cutler bar runs off the 
11.11 Kir's power take-off. 

The traction and transportation fuel needs are 
inei with alcohol, derived from crops giown on 
the larm. The "Fuel 40" is the principal energy 
piodurei This is a six species polycullure consist- 
ing n| five grasses and one legume These species 
are selected for their high rarbohvdrate content 
j, ml relatively low protein yield This 40 acre field 
'averages about 20 barrels of crude nil equivalent 
pel year.' Livestock arc cycled onto this acreage 
for a few weeks each year to enhance the crumb 
siiucture of the soil 

( >ne hundred years ago, approximately 25 per- 
ceni of the total acreage u ,is devoted to horses and 
iiuiles lor traction purposes. Now, ahum eight bar- 
rels of crude equivalent or only 10 percent of the 
total acreage 011 the farm, is devoted to farm trac- 
tion This is because horses and mules would burn 
energy just standing around being horses and 
mules, but t! iractor can be turned off. However. 
the tractor cannot become picgnanl and build a 
replacement on solar energy. A pregnant mare at 
rest is iiui 1 call) testing. Furthermore, pans wear 
out on ;!: . IraCtOl and cannot be replaced by or- 
ilmary cell division as with the traction animal. 
Nevertheless, from the point of view of total en- 
ergy expenditure, the tractor is used rather than 
the beast of burden, so long as other livestock are 
■11 omul to enhance the crumb structure of the soil. 
I he other 12 barrel equivalents from the fuel 40, 
k piesenting about 15 percent of the total acreage, 
aie sent to the village and city foi then portable 
liquid fuel needs. 

The alcohol fuel "refinery" requires some elab- 
oration. Organic material produced at the farm is 
delivered to a privately owned or co-op still in the 
village The production of portable liquid fuels is 
p. iic of a fine-grained approach in our overall en- 



Nalionwide, roughly 15*. or appioxiruairl) 100 million acres of 
rrupbnd, it devoted 10 growing alcohol fuels the yield amounts 10 

■>' I JO million barrels ol oil equivalent. An additional leven million 

ha.iel. equivalent it gained in the form of methanol rmm the faim 
lii Hj7u, lint would have amounted 10 only .. ihier-ila) supply of oil. 
01 IfH than 1% ol ihr annual consumption 



ergy neeos. it nas become cconoiniauij leauMe as 
farming methods have become less enetgy-inlen- 
sive and less capital-intensive. It wasn't economi- 
cally feasible in the 1980s and produced a very low 
net energy yield, but the agiicultuial sector was 
enthusiastic about producing alcohol fuel from 
faun crops. Hundreds of on-farm stills weic built 
and closed down in 18 months, after federal and 
state subsidies were withdrawn. Major stills costing 
$20 million and more were built, and many closed 
within three years, after losing the subsidies. In 
those years, each automobile would consume in 
calories what nearly two dozen people would con- 
sume in the same peiiod. American farmers learned 
a valuable and painful lesson about the potential 
of alcohol fuel production to meet the enormous 
energy demands of that lime Soil loss accelerated 
during this period, and farmers gradually learned 
to curtail their alcohol-production programs to a 
very moderate level. 

Another source of encigy conies from the "Mul- 
tiple Purpose 40." Leaf and stem material aie har- 
vested from a herbacious polycullure aftci the 
early summer seed harvest and are convened into 
methanol, equivalent to two to five barrels of crude 
oil each year In the fall, some of the net wood 
production of the wooclloi and orchard is also i on- 
verted Upon arrival at ihe still, all organic mallei 
is weighed, moisture is determined, and nutrients 
are calculated. The far.uc. ...u, sell some or all of 
his almhol into the public sector, but ihe nutrient! 
left over after distillation are returned to the farm 
and are usually >prchu on the field or huudlo, 
from which they were taken. This is to prevent soil 
mining and reduce the amount of chemical fertil- 
iser applied. 

One concern that is constantly discussed and fine 
tuned has to do with what tools and equipment 
should be owned and operated by the farm and 
which ones made available through the rental place 
in the village. At this time the rental place piovides 
an Easy Flo fertilizer distributor (for phosphorus 
and nitrogen), a chisel that is attached to the tractor 
to break sod-bound soils, seedbed-preparation 
equipment for the annual crops, and numerous 
other pieces of equipment that are used infre- 
quently. 

People on this land have a deep distrust of com- 
mercially produced chemicals being introduced on 
their land It is amazing that this disirusl began 
to develop some 40 years ago in the chinches. In 
many seminaries during ihe.ia8os. cadres of stu- 
dents began to debate the possibility (hat the Gen- 
esis version of the Creation had contributed to 
much of ihe environmental problem. During the 
1970s, the question ol dominion hail been much 
discussed. Since mnsi defenders of the Genesis 
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storv had insisted thai dominion was not the current 
word but that ttewordship was implied, church 
people began to relax. Thai turned out to be a 

rather unimportant consideration. Dunng the 1980s 

another discussion began, much ...ore quietly. Ihe 
emphasis this lime was on the cultural unpad ol 
a subtlety in our religious heritage The culture 
had fostered, however unwittingly, the bel.el thai 
humans are a separate creation After all the bib- 
lical creadon story held that the earth and the liv- 
ing world were created, and then there was a 
pause Following ihe pause, in a special effort, 
came human beings. But out biologists in ihe lasl 
century demonstrated that ihe same 20 ammo 
- acids are in the redwood, ihe sn.il, ihe human, 
and the elm tr«, as well as in the lowly microbe. 

Furthermore, the nucleotides thai make up the 
code arc mosil) the same throughout. Native 

:...,„, 1, .... • 11 —1 aboul Brother Wolf and 

) Sister Tree long belore these discoveries. Now in 
our churches it is frequently mentioned thai OUI 
cells have had no evolutionary experience with 
such and such a pesticide, or thai the concentration 
of a "natural" chemical much greater than our 
tissues have ever experienced is to be avoided A 
toxic level is defined as a quantity beyond the ev- 
olutionary standards of our cells. 

Because a sustainable agriculture is more im- 
portant than one thai is highly productive, upland 
crops consist of recently developed herbaceous 
perennial polyculiures. The polycultures nir en 
sembles of species developed by the land grant 
universities ihrouc-h ihe expeiimenial stations. 
Perennials were selected because of their soil hold- 
ing capability Higi. yielding, nuirilious seed-pm- 
..'ducing perennials were first inventoried in nu- 
merous experimental ga.dcns. Next, an intense 
selection program was initiated 10 increase the 
yields of individual species. Later, thousands of 
species combinations were tried. From then on, 
plant breeders sought to improve performances 
of individual species within ihe polycullure envi- 
ronment. 

These perennial polycultures have several dis- 
tinct advantages over the former annual mono- 
cultures. 

First, soil loss has been reduced 10 replacement 
levels. We had expecied this, for the reduction of 
soil loss was a major motivation behind ihe exten- 
sive research. Second, spring water has returned 
to the area. Many springs ate now trickling all yeat . 
and the microhydrocleciiic capacity has increased, 
along with a rise in the waicr lable. Land with 
perennial vegeiaiion has become a huge battery 
for stored "electricity." A third advantage is thai 
the encigy required for maintenance and harvest 
after the initial planting is just 5 percent of ihat 



required by the former high-yielding ni cul 

lines of annuals. And finally, although the usual 

pathogens and insects arc still around, the) d< I 

reach epidemic proportions. 

Our pa1iicul.11 farm has fields consisting mostl) 
of grasses, a lew legumes, and even members ol 
ihe sunflower family Some ol ihe fields aie har- 
vested in early suinu.ei , some in the fall I he cai ly 
summer or July harvest in one field includes de- 
scendants of intermediate wheatgrass. Canada wild 
rye, sideoais grama, tall wheatgrass, and Mueve's 
lespedeza. The fall harvest consists ol foul grasses, 
a legume and a member of the sundown family. 
The grasses include descendants of swiichgiass. 
lovegrass. Indian grass, and weeping lovegrass 
The legume, wild senna, and a perennial soybean 
provide the nitrogen plus some seed, and a high 
yielding descendant of the gra, -headed coneflower 
produces seeds with two important oils. 

Some of the eatly objections to I inn LSI and sep- 
aration of seeds liom the polycultures were quick!) 
dampened when agricultural engineers began to 
invent machinery In fact, ii is ironic, but the re- 
lurn to polyculiures became possible only in OUI 

age ol mechanization Some base since made the 
argument that monoculture arose berauM ol the 
need to harvest small seeds clliciciiil) unci, all we 
had was hand labor. The age ol mechanization. 
then, has allowed us to develop an agriculture with 

., vcgetaiivc structure thai dotely mimics thai ul 

nrenerirulinral times. Much of the machinery has 
allowed our psyches 10 resemble ihose ol hunters 
and gatherers again, bui of course in a modern 
context. 

The fossil fuels used during the transition era, 
HjBf, 1025, as we moved from mining and de- 
struction of land as a way ol lite lo die solai age, 
afforded us opportunities not only in plant breed- 
ing, bul In animal improvement as well. This pe- 
riod gave us the chance 10 develop Crops thai were 
less dependent on humans. The- same was true 
with ihe livestock. For example, ihe American bi- 
son was crossed with domestic cattle, and the 
thicker hides made the critters more resistant to 
severe winters.' In a way. we are now using solar 
energy (stored in grass) lo maintain barns— the 
hides of animals. Protective shelter made of lumber 
for large animals is not necessary. 

Livestock arc moved from one polycullure to \ 



l 



■Gnndpaienu amine the children with nonet ahoul square 
niMQCI and fealherlesl chickens The fealherlett • hit I en nil de 
oped in the 1970, by leduclionistic leth.iologiitt -ho thought they 
would help corporate chrclen grower, and processors cul cotn '" 
.leaning chickens. I he consequence wai a funny looking chicken thai 
required nidi » WSrtn environment lhal Ihe energy costs were in 
excess of Ihe cleaning COW The moral ul llir tinry is that lug r0e*«T 
it a sure license for big foolishness. 
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